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Asphalt rOler 142 
B. 
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Bicycle storage house 215 
Bicycle storage BYStEM .....- 282 
poiler explosion, Paterson, N. J......... 309 
Boiler-feed apparatus, Scott gravity . 164 
Joilers: 
— leville, on British cruisers 
Dean vertical 
Bolt 
Boring machine, Bement, Miles & Co.... 202 
Brace, Trench, Extensible timber........ 394 
Brackets on iron columns, Tests .......37, 38 
Brakebeam, ‘“‘Solid’’ metal.............. 316 
Breakwater, Timber, at Presque Isle Point. 220 
Bridge floors: 
East River bridge .......... ee oars 117 
Highway, De Kalb, Ill. 167 
Bridge portals, Diagram explaining use. of 
Davis’ table of coefficienis ........ . 100 
Bridges: 
Cedar River, Ta... 414 
East River, Towers and end spans... .*ll4 
Ithaca, Ny Y., Steel 266 
Niagara arch .......- 10%, 331 
Swing, Shear leg ........ . 245 
Theiss River, Hungary ........- . 340 
Topeka, Melan arch 
Trent Valley 414 
Washington, D. C.: 
Bucket for trench excavation............ 270 
Buildings: 
Parrott, San Francisco ....... raesdee *6, 7 
Vanderbilt, Location of fire ....... pest 
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Cc. 
Cable railway, Changing hg electric con- 
Canal, Port Arthur, Map of ........ 118, 119 
Car: 
Coa 
Stakes outside and "inside. 
Construction, and snow plow .........-. 
Electric: 
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Combination passenger and baggage. 231 
Gasoline motor hand-car 390 
Machine for loading box cars .......... 381 
Storage battery, Chicago 
Chimney and elevated water tank........- i 
China, VieWS 212 
Clawbar and bolt extractor. 86 
Cleaner for sewer, Salt Lake 291 
Coal cracker, Hunt .... -. 143 
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Compressor, Steam and water power ..... 151 
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Crocker, F. B., Portrait 
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inder, Cast-iron, Cleveland, 254 
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Hemet, California 
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Holland torpedo boat ......... ... 244 
Hunt, C. W., Portrait *35 
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air apparatus ... 


ding box cars, Machine 881 
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Locomotives: 


Baldwin two-cylinder compound ....... 388 
Beirut Damascus 228 
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Railway station, Washington, D. C..... 398 
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Pumping engines: 
Sewage, Germany ......... 126 
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Direct connected gasoline ............. 


58 
Supplemental, Peoria Water Co ........ *19 
Pumps, Continuous flow deep well.....34, 35 
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Steel, 1866 and 1886 

Strap rail on wooden sills 
Railway stations: 

Boston elevated ......... 


Grand Central, 

Union St., Wash., 
Railways: 

B. & O., Falls Cut improvement ....... 15 

Kan. City., Pitts. & Gulf, Map........ 
Rammer for back-filling trenches ........ 221 
Rapid transit tunnel, Boston ..... 
Reamer, Ross patent ‘ 
Recording extensometer, Henning’ 
Regulating transformer, General Electric. 
Releasing device for interlocking plants. . 
Reservoir roof, Quincy, Ill .............. 374 


Ring joint for metal pipes ............... 68 
Rivet-heating furnaces ...............+.. 218 
Riveters: 

With Universal bail .......-..+....-. 223 


Rock-crushing plants: 


Newcastle, Pa ....... - 389 
Roiler, ‘Asphalt ...... coe 142 
Roller extensometer, Reading end.. 


Roof, Fastening terra-cotta to frame.....207 
Roof truss, Wooden, of Semi-Steel Co .... 405 


Sand-catch siding, Dresden ............ 6 
Sanding apparatus on locomotive....... 141 
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Scraper, Drag 


Sea wall, Boston harbor 1 
Sedimentation basin, Albany water- works. *91 
Semaphore without ‘spectacle glasses...... 819 
Septic tanks: 

Sewage filter beds, Reading. Pa. 51, 52 
Sewage pumping engine, Germany. 
Sewage pumping station, Reading, Pa. 50 
Sewage screening chamber, Spencer, Mass. 190 
Sewer cleaner, Salt Lake City ........... 201 
Sewers: 

Chicago intercepting ...... 131, 

Comerete Boor 

176 
Shield, Tunnel, Ripley, N. Y............. 364 
Shovel, Electric power, and amalgamator. 198 
Signal Diock, Wiectrie 158 


Smokestack, Double, and exhaust nozzle.. 66 
Snow plow and construction car combined, 55 
Speed indicator, Lintner & Sporborg.... 22 
Spillway, Tunnel-shaped, Providence, R. I. £ 


Stadia reductions, Diagram for 
125 
Stand-pipes: 

Racine, Wis., Masonry enclosed ...... . 409 

Steam, Apparatus for nieasuring moisture 87 

Steam shovel, 93-ton, for digging ore..... 85 
Stoker, Playford chain 22 
Storage battery indicator 263 
Storage batteries: 

Transfer carriage .......... 3 
Submarine torpedo boat, ‘‘Holland’’..... 244 
Subways: 


Telephone, Harlem River ............+. 110 


Surface condenser, Cobb ........ «sess. 278 
Switch leads, Computation of shortened. - Bl 

readings, Diagram for reduction 

Telephone. ‘subway, ‘Harlem River, New 
Template shop at Elmira Bridge Works. 150 


Tenders for Japan railways .............%362 
Terminals: 


St. P., M. & O. Ry., om i 
Tieplates, Austria. 1865... 
Timbering for moving brick. 15 
Towers and end spans of East iver 
bridge ...... *114, 115 
Track, Disposal of “salt water “dripping. . 410 
Track sign, Electric .... 158 
Transit, New solar ...... 
Traveler for erecting steel pier eosneace 151 


Trench brace, Extensible timber.......... 304 
Trench machine, Potter 


Trestle, Long Branch, N. J. » Details of 


bent ..... 21 
Triangulation of Bronx ‘Borough, N. ¥. : 815 
Trucks, Electric locomotive........... 18, 317 
Tunnel, Boston rapid transit ........ 74 


Turntable, Center-bearing locomotive. . 
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Valve gear of ten-wheel locomotive....... 383 
Valves: a 
Automatic steam stop valve .......... 827 
Baldwin locomotive ....... 


Electrical device for operating. Mane week 410 

Hercules, for high pressures ........ one, ae 
Viaducts. (See Bridges.) 
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Warships: 

“Holland” submarine boat........... 244 

Water by meter at ‘one cent per ton. ésoee Dae 
Water meters, Hoppes meter box ...... 7 
Water pipe: 

Australia, 328-mile line 101 

Cement, Determining breaking "strength. 239 

Duluth, Minn., Profile ......+. 283 

Water power plants: 

Delta Electric Power Co .............. 250 

Willson Aluminum Co 


Water supply, Galveston, Tex., Plan..... 138 
Water tanxs: 

Chimney as suppor’ 

Iowa State Agricultural ‘College... 

Mt. Pulaski, Ill ..... 
Water tower, Marshall, 


371, 37% 
. 367 
“Minn. Collapse. 70 


Water-works, Ripley, N. Y., Plan of..... 368 

Window and frame for blue printing. . - 215 

Wire fencing ...... 150 

Wire rope, Patent locked 245 


Shreveport, La., K. C. 
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Accidents: 

Avalanche, Alaska...... -. 233 

Blast furnace explosion, Lebanon, "Pa.. 377 
Boiler explosions: 

Paterson, N. J. 300 
Pleasureville, Ky. 281 

Caisson capsized, Phil. .......-..+6.- 49 
Dust explosion in grain elevator...... 249 

Earthquakes: 

Molucca Islands 33 
San Francisco, Cal. ..... 217 

Explosions: 
Arkansas Mining Co. .......sceeeeee 7 
Chemical Works, Kalamazoo........ 137 
Torpedo, Jacksonville, Fla. .......... 377 
Water-works tunnel, Cleveland ...... 315 

Fires: 
Chicago, Ayer building .........+..+. 85 
Citizens’ Power & Light Co., Montreal. 105 
Ferry-house, Penn. Ry. ......+-+++.. 185 
Grain and lumber, Chicago.......... 313 
N. Y. city mission hotel ...........-. 169 
Pittsburg storage warehouse.....120, 245 
Timber lining, Fairview tunnel, Ariz. 33 
Vanderbilt building, New York..111, 112 
Water-works tunnel, Chicago........ 49 

Floods in Ohio and Miss. Rivers. .104, 

217, 249 

Floor, City Hall, London, Ontario....1, 42 

Flywheel, Scranton, Pa. ........see8- 217 

Gun burst at Sandy Hook............. 73 

Launching accident, Blackwall, Eng... 393 

Locomotives: 
Boiler explosions .......... 49, 105, Sus 
Bursting of tire, Central Ry. ........ 1 
Batting Collision... 122, 178 

“Maine” DIOWN UP 105, 121 

Mine explosion, 183 

Powder mill explosions... .249, 265, 281, 345 

Railways: 
Alabama Great Southern .........+.+. 345 
Bost. & Maine, at Winter Hill ...... 89 
Park, Ill, Interlocking..... 166 
K M. & B., Collision............ 413 
& Nash., Kirk‘and, Ala. .. 105 
Maine Central, ‘‘Provincial Expre ss" 73 
Missouri Pacific, Jefferson City...... 813 
ame & H. R., Fairport. 265 
N. Y., N. H. & H., Thomaston, Conn. 233 
Norfoik & Western, Shawsville, Va.. 303 
Ohio Central, Charleston, W. Va.. . 169 
Penn. Ry. "185, 
Peoria Eastern, Bloomington, ‘Dh... 27 
St. L. & San Fran., Coffeyton, Mo. 24u 
Santa Fe Pacific, Krawer, Cal. ...... 121 
Sav., Florida & Western............- 137 
Union Pacific, Den. & 361 
West Shore ..... . 158, 377 

Steamers: 
“Champagne,”’ Broken shaft ........ 137 
“Columbia” and ‘‘Foscolia’’ collide.. 345 
Miss. River accidents, 1897.......... 313 
“Veendam,"’ British channel ........ 105 

Tidal wave, Yokohama <«.........+..+.-+ 313 

Tornadoes: 

Fort Smith, Ark, 

Torpedo explosion, Jacksonville, Fla.. 377 

Transformer explosion ............ 265, 306 

Water tank, Marshall, Minn. .........- 33 

Water wheel governor, Fire..........- 256 

Acetylene: 

Car lighting: ae 
Pontiac Pacific Junction Ry. ...... 207 
Prussia, combined with oil gas. 137 

Explosion and fire, Jersey City........ 827 

Rules, Nat. Board Fire Golarw riters. 344 

Air: 
Liquid, Manufacture of ....... 89, 240, 245 
New elements IM... 13 

Air brake and signal hose, Specifications, 

264, 411 

Air brake testing plant, Buffalo, N. Y... 412 

Air brakes: 

M. C. B. standard 32 

Patent cases, Court decisions...... 319, 336 

Train pipes, Equipment with.......... 278 

Air compressors: A 

Douglas Island plant, Alaska.......... 151 
History of hydraulic ........ .. 340 
Reciprocating electric, Union Co., 
New York ...... 
Taylor hydraulic 15 
Air motor, Hardie, Trial in Denmark. 201 
Alaska, New surveys... . 200 
Albree, C. B., M anufacture of ‘railings. . 222 

Alternating currents, Determining fre-_ 

Aluminum: 

Army equipments, France .........+. 

Plated with copper.... 344 

Rival of copper in electrical conductors. 133 

Amalgamator, Bennett .........+.. 

American-Asiatic Association. a. 

American Institute of Electrical ‘Engi- 
neers, President Crocker........... 36 

American Institute of Mining Engineers: 
Convention at Atlantic City ........+5- 134 
President Drown a 36 

American Railway Maste “Mechanics’ 

American Soc iety ‘of Civil Engineers: i 

Convention in New York ....... Ji, 194, 210 

Library possibilities 25 

American Society of Heating and Vvasenas. 

ing Engineers, Convention ......71, 87 

American Society of Mechanical Engineers: a 

Convention at Niagara Falls ..... 

President Hunt .... 36 

American Society of Naval "Engineers, 

Convention at Washington, D. C. 82 

American Water-Works Association, Con- 

408 

Anchor-dDolt bushing 286 

Anchorages for East River bridge....... 197 

Anthracite Coal, Use of, for steam making 167 

Antimony, Influence of, in the cold-short- 

ness of brass ........-. 35 

Aoueducts: 

Nashua, for Boston supply........169, 194 

New York 
Commission removed 32 
Crotem, Cost Of 169 
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Arbitration, National commission, Rail- 

Way companies and their employees. 

——~ Brothers’ sugar refinery ...... 
rches 


Melan, Topeka, Kan., Test of......... v9 

Steel, "Ithaca, N. Y., Fall creek gorge. 266 

Stone, Articulated joints of lead, Renal 

Architectural jurisprudence ............. lu4 
Architecture, Premiums for, Paris...... 32 
Arctic expedition, Wellman.........312, 413 
Armor plate: 

American, for Russian ships.......... 121 

Artesian water supply, Galveston, Tex.. 138 
Asphalt: 

AritiGcial, in Germany. 16 

Montreal pavement damaged by gas.... 295 
Asphalt roller, hand power ......... 163 
Assessment for water connections ...... 226 
Avalanche in Alaska ...... 

B. 

Backfilling trenches .................. oo 221 
Ballasting on American railways..... 80, 106 
Baitimore, Proposed new charter éoe G1 
Battle of Manila .... 
Battleships. (See Warships.) 


Beacon, Electric, Test at Staten Isiand. 32 
Beams: 
Bending moment on beam subjected to 


Efficiency of built-up wooden....... 76, 182 
Belts, Leather, Formula for obtaining 
Bending moment of concentrated loads.. 354 
Bessemer, Sir Henry: 
Bicycle sheds, Fireproof, Washington... 71 
Bicycle storage: 


Prussian design for house ............ 
Westcott-Jewell appliances 
Bidders must have notice ..... 
Bids, Withdrawing for mistake. 
(See also Contracts.) 
Bilge keels on trans-Atlantic steamers... 49 


Bins, Pressure in.62, 64, 97, 147, 226, 232, 290 
Bituminous coal cracker ..........-. 143 
Blast furnace gas, Heating value ...... 78, 97 
Blast furnaces: 

Changes in foundry mixtures...... 128, 130 

Uehling casting machine ......... ... - 164 
Block system: 

Instruction equipment, C., N. O. & T. P. 

Operation and maintenance ........... 158 
Single track: 

Ches. . & Ohio Ry., Tunnel protection. 124 
c.. N. 0. & T. P. Ry., Maintenance.. 158 
Blue 371, 422 
Boat, Hydraulic lifeboat ‘‘Queen” ...... 148 
(See also Steamers; Warships.) 
Boilers: 
Arbuckle Bros, sugar refinery ....... - 355 
Explosions: 
Pleasureville, - 281 
Feed water apparatus, Scott gravity. -. 164 


Feed water heaters: 
Live steam heaters, Notes on ........ 304 

Heating surface, Calculating 

High pre ssures, Efficiency of 

Injector, ‘“‘World renowned” 

Insulation methods .... 


Internally fired, Tests, Lawrence, Mass. 141 
Steam circulation, Experiments 88 
Tests: 
Corrugated furnace, Washington Mills 141 
Mining plant, Maybeury, 
Various kinds of fuel ............ 78, 97 
Water tube: 
Belleville, Cruiser ‘‘Diadem’’. - 802 
‘“Johnston,’’ Brownell Co. .......... 348 
Bolted joints, Tests of efficiency...... 79, 9 
Boring machine, Bement, Miles & Co... 202 


Boston department of municipal statis- 


Brace, Trench extensible ............... 894 
Brackets on cast- iron columns, Tests. 36 
Brakebeams, ‘‘Solid’’ 316 


Brake-shoes, App! ying below. center of 


Brass, Influence of antimony on the cold- 
185 
Breakwater, Timber, Presque Isle Point.. 220 
Brick: 
Resistance to abrasion ................ 136 
36 
Brides y “Table “coefficients for 
Bridge floors: 
Concrete and brick, De Kalb, Ill....... 166 
Fireproof, Union Ry and 71 
Bridge letting, A country............... 198 
Bridge portals, Designing,.......... 100, 275 
Bridge renewals: 
C. & N. Ry., over Chicago River...... 185 


P., Ft. W. & C. Ry., Temperanceville. 265 


Bridge shops, American. .149, 197, 214, 
221, 252, 256 
Bridge stresses, Increase with velocity of 
Bridges: 
Aleka, Wirat 1 
Aloe fiber for footways, Morocco ....., 200 
Bismarck, N, D., N. P. Ry., Moving pier. 278 
Boats, Indus River ............ 
Brooklyn: 


Blockade of trolley cars 
Device for counting cars 
Elevated railway service .. 
Report of trustees, 1897 
Through train service 
Toll rates, Increase of ............. 2 
Burnet River, Bundaberg, Aus. ........ 248 
Cantilever, Theiss River, Hungary... . 
Cedar River, Ia........ 


Bridges. (Continued.) 

Central Asian Ry., Proposed........... 5 
Placing concrete under 
chicago, State street, Dangerous condi- . 
Chicago drainage canal, Bids. ee | 
China, over Red River...... .......+ 137 
Corrosion by locomotive gases......... 7 
De Kalb, Ill., Concrete and brick floor.. 166 
Denmark and Island of Funen ........ 217 
Draw: 

Shear leg swing bridge.............. 244 

East River: 

Anchorages for bridge .............. 197 

Appropriations ..............302, 345, 361 

Engineer’s report on progress ...... 1 

Financial difficuities ............. 49, 31% 

Payments to lawyers and engineers. vo -OO 

Towers and end spans .......... 144 

Various schemes for third bridge. 
Harbourg, across the Elbe ............ 1 
Hudson River, N. Y., “Natdial Hudson 

Japan, of Shimonoseki.......... 
Liverpool, over the Mersey, Proposed... 265 
London, Thames River ............++ 184 
Niagara River, Proposed .......... , 162 
Niagara steel arch ...... 108, 330, 330° 370 
North River, New York, Progress of 

Ohio River, Marietta, Ohio............ 1 
Paris: 

Parc des Buttes Chaumont .......... 186 
Phil., Gray’s Ferry, Caisson capsized.. 49 
Queensland, Burnett River ............ 248 
Riveted vs. pin-connected ............ 144 
Stone, with lead joints ...... 47 
Suspension: 

Pare des Buttes Chaumont .......... 186 
Theiss River, Hungary . 340 
Topeka, Kan., Test of melan arch. 99 
Trent Valley Canal 417 
War time building drill .............. 183 
Washington, D. C.: 

Connecticut Avenue ............+. 54, 95 

Massachusetts Avenue ... - 156 


Wurtemberg, Stone arches, lead joints. . 47 


British Channel, Scheme for crossing... 311 
Buffalo, N. Y., Engineering notes..... -. 102 
Building code for New York. .32, 39, 40. 513 
Buildings: 
Capitol, , Conn., R. I. and Penn.. 248 
Chicago: 
Foundations for Post Office ....... on 
Municipal building proposed ........ 105 
Ordinance to limit height.......... 201 
Post Office and government buildings. 66 
Concrete warehouse, Detroit .......... 256 
London, Cost of public ...... | 
Moving brick building, N. Y. city..... 174 
New York: 
Building code, New... .32, 39, 40, 280, 313 
Moving brick building .............. 174 
Park Row: 
Steel, Inspection of 61 
Tile fire proofing .......... , 240, 358 
Vanderbilt, Fire effects ..........111, 112 


Philadelphia: 
City Hall tower, Metal dome 
Limiting height proposed .. 
Pittsburg, Destruction of warehouse.... 120 
San Francisco, Domes of Parrott build- 


ing and City Hall ....... beseneos 

Semi-Steel Co., Chicago .............. 405 

Steel construction, Fire effects. . -111, 112 
Bureaus of Yards and Docks: 

‘Appointment of Mr. Endicott ..... -160, 192 

Chiefs of, 1842 to 1807................ 185 

Cc. 


Cable railways: 
New York, Change to electric system... 
Wash., D. C., Change to electric system. 
Cableways: 
Chilkoot Pass, Alaska.......... 
Extracting ice from glacier, France. 
Caisson-workers, Deaths among.......... 
Caissons: 
Gray’s Ferry bridge, Phil., Capsized.... 49 
Pneumatic, Bridge of Alexander III..... 254 
Calcium carbide, Willson Aluminum Co... 235 


Camera, Magazine plate ............ ere |} | 
Canal locks: 
Osage River, Missouri ...... ........- 276 
Sanit. Marie, 49 
Canals: 


Black River, Break in feeder ......... 361 
Champlain and St. Lawrence......105, 345 
Chisago drainage: 


Dam_ bear trap 332 
Progress made ...... 
Water power project abandoned...... 169 
Depth of, anes for cana!s of large 
Duluth, Proposed Sieg 152 
Elbe-Trave, New project ............. 82 
Erie: 
Clearance under bridges ............ 27 
Economic depth ...... 1 
Improvements.......... 8, 24, 60, 64, 
Influence in railway freight rates..... 24 
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